). In (b) and (c), the line represents the median trend value and the shaded area indicates the 95% confidence intervals, estimated using a linear regression. Cold wakes estimated using monthly mean oceanic temperature and salinity profiles based on EN4 objective analysis (x-axis) plotted against cold SST wakes estimated using daily microwave satellite SST data (y-axis) for the 11-year period 1998-2008. The regression line is shown in cyan and the correlation coefficient, significant at the 95% level, is indicated. The numerical experiments with the PWP model show that on average our formula produces a mixing length that is about 23% larger than the final mixed layer depth (the value at the end of each simulation) produced by the PWP model (93.5 m from our formula, 76.0 m from PWP). The reduction in mixing length when salinity is included is likewise similar (14.4 m for our formula versus 11.1 m in PWP), and the percentage reduction is nearly the same (14.6% for PWP, 15.4% for our formula). These similarities occur despite differences in the representation of mixing in our formula, which is based on the Monin-Obukhov length, and the PWP model, which uses the bulk and gradient
Richardson numbers. Our formula solves only for the mixing length, the depth to which mixing is confined, and not the full vertical profiles of temperature and salinity as in the PWP model ( Supplementary Fig. 3 ). For this reason, the final PWP mixed layer and our formula's mixing length do not agree perfectly. However, because the Monin-Obukhov mixing length is on the same order as the mixed layer depth, the cold SST wakes are similar when calculated from the PWP model and our formula (-1.41 o C for PWP compared to -1.24 o C for our formula). The reductions in cold wake magnitude due to salinity are also comparable (0.38 o C in our formula and 0.30 o C in PWP). An additional factor contributing to the good agreement between the PWP model and our formula is the shortduration, high-intensity, wind-driven mixing associated with a STY, for which the more complicated depth-and time-dependent vertical mixing in the PWP model can be approx-imated well by the simpler energy balance employed by our formula. These results are summarized in Supplementary Table 2 . Thus, there are reasonable agreements between the mixing lengths and SST cold wakes from our model and those from the PWP simulations. Similarly, the sensitivities of the mixing lengths and cold wakes to salinity are comparable. For all parameters, the agreement is within ±27%.
Supplementary Note 2. Validation of formula cold wakes using satellite observations
For further validation of our formula's ability to represent cold wakes realistically, we compared our formula's cold SST wakes to the cold wakes measured by satellite microwave sensors, based on the observed tracks of all STYs in our study region (see Figure   1a ) during 1998-2008. We used a 4 o x 4 o region centered on the storm to calculate the difference between the mean satellite SST three days before and one day after the storm's passage. Monthly mean temperature and salinity profiles from EN4 were used for calculation of cold wakes using our formula. We found good agreement between the mean cold wakes: -1.44 o C for our formula and -1.52 o C for satellite data ( Supplementary Fig.   4 ). They are correlated at nearly 0.5, a value statistically significant at the 99% level.
